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í\D1rmmarv
v
\4easuremcnt of laterrt (i.e. not directly obscrvable) I'ariables plays arr important role
in behavioural scicnce. Behavioural researchers draw inferentres about a wirle rangc of
variablcs like rrrental abilitics, attitudes and preferences. Oftcn these inferenccs are baserl
on tcsts or questionnaircs which consist of iterrrs which :r,rc assurrred to bc indicative of
the latent variable or'trait'. Using a scoring mle, the responses of a person to tliese items
arc subsequently summarized iind/or transforrned in a (tcst) score that is assurnerl to be
rclated to the 'truc' latent score.
A differerrt approach to rneasurerrncnt of laterrt variablcs, usirrg the rcsponses from
a person to an itern, is provided by item rcsponse theory. By assnrning that pcrsons
and itcrns can be resplcsentetl by locations on a joint (unidirnerrsiorral) latcnt trait arrcl
specifying a response relation between them. a measurement model for latent variables is
constructed. For thc nteasurernent of latent attitudes and preferences a proximity relation
is assumcd. This relation assulnes that agrccment of a person with the content of a (prox-
irnitv) item dcpends orr the pcrson-item rlistance. The probabilitv of agreernent incrcascs
for decreasing distance between person locatiori and item locatiorr. In p:lrametric rnodels
this probability is expressed by a, single peaked item characteristic curvc (ICC). A nrimbcr
of proximitv itcrns orrlered by thcir estirnated locations orr the latent tr:r,it constitute thc
grid of the rrieasttrenent model for the assumcd laterrt attitudc or prefererice.
This thesis concerns a study on different aspects of proxirnitv iterns in the corrtext of
tlie parametric PARELLA model. The ICC's of the PAR,ELLA nrodel arc single peakerl
and are rnodeled by an itern specific locatiorr parametcr :lnd arr overall shapc pararne-
tcr. Marginal maximurn likelihood estimation of the paramcters of the PAR.trLLA rrrodel
produces a joint unidimensional represcntation of item locations arr<l a nonpararnctric dis-
tribution of persorr parametcrs. A ntunber of tests and statistics trrc ar,ailable to evaluatc
thc fit of the ICC's and the preserice of diflcrcntial itern functioning.
A special case of proxinrity data is studied iri which thc ICC's of the PARELLA
rnodel provide arr arlecluatc dcscriptiorr of the clata but lead to suboptirnal rneasurcnicnt
properties. The data cortsist of responscs to a munber of itcrris that trre indicative for
thc attitutle in thc 'car-erlironnent' controversy. The itcms are formulatcd as either
'agairrst citt Llsc' or 'in favour of car usc'. Althorrgli the assurnptiori of a proxirnity reiation
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C's rlo not shorv a single pcakerl
t ra i t  t l rn  i l , ' t r rs  s l ro r r  ; r  r l r -c1n ;15 i119
g pattern Íol the 'irr Íhvour of c:rr
i ictrtcs th:rt  thc PARELLA rrrorlcl
rst' iteuts krcated tolvarris tlur left
,.or1r of r itcrns torn':rrrls the riglrt of
) n s  i t f e  l í ' ( ; r t o í l  t .  t l r , '  t i r l l r l  r ' í  t l r *
'  i tcm. Thc t lbscncrr of (morlcla,tc)
:i poor lr]càslllelriclrt propertics of
tlic ltrtent tlrrit it is rl.rcstionrrlrle
is trlso clut:stiontrblc r,vhcthcr the
rnodell i l ig thcsc dtrta. Thc IC'C's
spect to tlur itert lor:trtiorr rtrrrl att
'cific shapc. height arul wiclth. To
xtcnded OPLII nxrr lcl  is rrppl ierl
her decre:rsirrg or iru:r'ctrsirig. The
nrpro'n'ed rrrctrsLlre]rrCrrt proprrrties.
'ed for ari attitr.rdc irr tur issrrr'-like
ion are tlrcoretictrllr. reler.tmt for
rrs i l rcorpol ir tcd in thc PARFILLA
lC. The hcight of ir single pr:trkcd
lu choice prolrabilitv of à l)('rson
rximal for zcro distirnce bctrvoctr
ern theorctically tlifÍirrs for itcrns
:enr is posit ir-clr.  cvt i luatccl.  Both
I as paraurcters irr a singlc pczikcrl
iodels thc PARELLA l iotkrl .  the
:t ion. t i re l t \ ' l rcrbol i{ ,  c.rsrne rno<lel
to four i tctrr spccif ic: pararrtctcrs.
'e cornptrrcri in thcir flcxibililr' to
rf the extcn<lerl  rrrorl t ' ls in<l ic ' tr tes
clcis can bc uradc 1o conÍirrrn to
rronstratt's thrrt lx' incrrrpolirtitrg
cxible in rnorlelling ir sirrglc pctrked
parameter. tllthough t heorcticzrlh'
: obtainc<l Íiorn trr:tutrl d:rtrr. Prc-
an be expcctcd rvhcrr. at lcl i t iontr l
12lt
to thc lo<:at ion l lar:rmctcr. ot l ier i tcr l  spccif icpirr:urrcters: lrc cst irrratcrl  frolr t [c data.
A ÍêasibilitY sttrtly, irr rvhich the pirirrvise correl:rtiorrs 'lretlr,ccrr tlic parruneter. cstirnatcs
àrc rletertltittecl, <lctttonstr':rtcs that straightforward cstirnatiorr will bc irio.casirrgly prol>
Itrttt:rtic whcti tlte rtttrnber of itcnr spcciÍic palanrctcrs of tlie PARELLA lrotlel irrlreascs.
Dtrpenrlctt t : ics l ike a strong c:orrclat iou betwccri thc estir lates of thc locatiorr anrl  t lxr wiclth
(of the s:r.ute itent) inclicatt: that tiiflirrcnt r.ahrcs for lroth palarrrcters will renrlcr rotig|ly
t l lc sanrc l ikcl ihootl  value. Thcsc r lcl ;crrr lerrcrics indiczrtc thrrt  appl icat iorr of a pARELLA
rrrotlel tltiit is cxtcrrrlctl to t,wo, tlucc or foru itern spct:iÍic piua,nieters n'il bc pr.olrlerrratir;
nrrrl for sorrre extcnsions e\()n irnpossiblc.
To ci l<tt t t tverrt i<lenti f icrrrt iott  arrt l  optimization prolr lcrr is fbr t i rc cxtcutlet l  PARELLA
Ittot1cl, :iri cstinlatiott proccxlttre is prrrposecl irr which the tallqs oít[c itrrrl spsc:ifig shlpc
arul u-idth p:rratnctcrs :rrc rcstr ir : tcr l  to t i i rcc prerictcrnrincrl  ( i .c. slral.  mcrl irun tru<l
large) valucs. For this PAR3lr noclcl tltc r':rhrcs for thc itcrl lor:rrti61s i1r() cstilrrrrtc(l fr.or1
tltc <iattr with thc vtrlues Íor the othcr pararneters insertccl in the likclihoocl Íiurctiorr.
Ltigrtrngc rtnrltiplicr tests orr the postrrlatecl vahics of the slrtrpc ancl thc rvirlth irrrlicatt
wlrcthcr thc par:rnrt:ter is colrccly sper:iÍied or ncctls atljustrrurrrt. A sirrmlatiorr sttxly
irrr l icatcs that the proposc<l cst irnatiorr procrcrhtrc furx:t iorrs a<it,r |r tr telv rvi th srrr l l l  loss i tr
tr:rtlts of likclihoorl arrd largc g:lirr irr tcrms oí iltcrprcttlrilitl' of the nrorlcl arrrl i6.eirlalc:g
oí t :st intat ion urolr lcrns.
